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A new @paratus for combined measurements of the vigcasitl the dengjtof fluids ispresented. This instrument
combines a viscometer and a densitometer in one megsetirand can gerate in a lage rarge fromgas to lguid
viscosities. The main element of the instrument is an electrgrioalirolled mgnetic coypling. This copling freely
sugends a slendewiindrical bod/ and enables the contactless transfer of all vertical forceg actithe glinder to

an anajtical balance. Besides this, the pling serves as an almost frictionless begfior the glinder. The
measurig cell coaxialy surrounds theytinder, which is immersed in the spha fluid and can be rotated b grclic
magnetic field. When this drive mechanism is turned off the rotation ofimeler is slowed downybthe surroundig
fluid. The darmping of the rotation due to the gding is very small conpared with the viscous dgiimg and can be
precisey calibrated in the evacuated measurement cell. The rotatiogzéifigg of the glinder is accuratglmeasured
with an inductivepickup coil and gprecise timirg system. The viscositof the fluid can be diregtldetermined from
the decw of the rotational frgueng. The densitis measured with a byang/ method. This method is based on the
single-sinker method, which wagsreviously develged in ourgroup. For thispurpose a sinker (byd can be
contactlessi coupled to the balanceyihe manetically supended glinder. The bugang force exertedyothe fluid

on the sinker is diregtlrelated to the dengibf the fluid and can be determined witlgthiaccurag by weighing the
sinker. The new combined viscometer-densitometer covers a Wseogi Lp to 150pPa s and a densitrarge from

20 kgrmr® to 2000 krm™2 at tenperatures from 233 K to 525 K apdessures pito 30 MPa. Test measurements on
the viscosities and densities of nigga and carbon dioxide at 253 K, 293 K, &28 K atpressurespito 30 MPa show
that the estimated total uncertgiof + 0.63 % to + 1.0 % in the viscos@énd + 0.03 % to = 0.05 % in the degs#
clearly met.



